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Abstract
This document shows the study carried out to demonstrate the feasibility of 
using piezoelectric devices in oceanographic buoys, as generators of electric 
power for feeding the buoy system.
One of the basic problems in an application of this type is to supply electrical 
power to the systems of the buoy. But the realisation of prototypes and espe-
cially their test in real conditions, for their validation, are extremely expensive. 
Therefore, a good solution is to demonstrate, previously, the viability of the sys-
tem. This requires real data on movements, accelerations, etc., but in this par-
ticular case, these data are available for carrying out previous R & D projects 
that have given rise to developments that are currently located on operational 
oceanographic buoys. . With all this we have been able to carry out a study that 
demonstrates the interest of this technology.
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I. INTRODUCTION
There are more and more needs to measure variables in remote locations. In 
these cases the electrical power of the systems in those locations is difficult, 
since the only solution would be with batteries that periodically need to be re-
placed, which complicates the efficient use of the system. These types of needs 
are, among others, those related to the measurement of environmental vari-
ables in the seas and oceans, which are carried out by means of oceanographic 
buoys. In this particular case, the buoy must be selfsufficient to feed the mea-
surement systems, information storage and transmission of the same, via wire-
less, to a remote station located on land.
In the case of buoys, one can think of the generation of electric energy from 
thermal energy (Peltier cells), in the generation from piezoelectric devices, 
which could generate energy from the movement of the buoy due to its time, 
the movement of sea water, etc.
In this work, a theoretical analysis of the possible system to be used is made, 
based on piezoelectric devices, which is a form of generation that in principle 
seems adequate for this case.
Operation of the system
The buoy presents repetitive and oscillatory movements characterized by the 
amplitude and frequency of the waves to which the buoy is subjected. Specifi-
cally, these movements depend on the amplitude of the waves, the frequency 
of them and the combination of these movements. The result is a buoy that 
presents accelerations in the three axes, which means that in each of the three 
planes of the space appear different types of accelerations (Roll, Yaw and Pitch). 
By locating two piezoelectric devices in each of the planes, all the energy cor-
responding to all the movements of the buoy can be captured.
The movements of the buoy depend on the location of thesea in a specific loca-
tion. In our case and due to previous work we know these movements for spe-
cific locations and based on this information we intend to make an assessment 
of the amount of energy that would be possible to obtain for a particular buoy 
located at a specific point.
Objectives
The general objective of the study is to evaluate the technical and economic 
feasibility of harvesting energy in a buoy from the movement of the own buoy. 
For this, the use of piezoelectric devices has been considered. To do this, all pos-
sible real movements of a buoy are analyzed and characterized for possible use 
to generate energy through commercial piezoelectric devices. An additional ob-
jective is the selection of the most suitable commercial devices for the design of 
a prototype that can be located in a concrete buoy.
Conclusions
The work done shows the interest of using this form of energy as a source of 
power for the electronic systems of an oceanographic buoy.
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